Abstract: Women survivors of rape are at an increased risk for posttraumatic stress disorder (PTSD). Traumatic dissociation has been identified as a precursor of PTSD. This study assessed the predictive potential of traumatic dissociation in PTSD and depression development.
INTRODUCTION
P osttraumatic stress disorder (PTSD) is often associated with rape and sexual assault. [1] [2] [3] [4] Rape is a commonly reported criminal offence in South Africa. From 2011 to 2012, 66,387 sexual crimes were reported to the South African Police Services with many going unreported. 5 Rape and other forms of sexual assault are more prevalent among women who, compared with men, are more likely to develop PTSD following a traumatic event. [6] [7] [8] [9] [10] Survivors of rape and other types of sexual assault are at a higher conditional risk of developing PTSD relative to survivors of other trauma types. 6, 11 Women survivors of rape are, therefore, a particularly high-risk group for the development of PTSD.
Across trauma types, traumatic dissociation has been identified as the largest predictor of PTSD in a review of PTSD risk factors. 12 It has also been identified as a predictor of PTSD in a number of individual studies. [13] [14] [15] [16] [17] Other risk factors for PTSD include a personal history of psychiatric treatment 12, 18, 19 ; perceived life threat during the trauma, 12, 19 prior traumas, and multiple traumas 6, 20 ; childhood abuse 6, 21, 22 ; and sexual abuse. 6, 22 Traumatic dissociation can be defined as a tendency to dissociate soon after trauma and includes feelings of depersonalization, derealization, detachment from others, and reduced responsiveness to surroundings. 13, 23 Dissociation interferes with the processing of the trauma that leads to poor mental representation of the trauma in memory. 14, 24 Poor integration of trauma memories can lead to intrusive phenomena (eg, flashbacks) and ultimately PTSD. 13, 14, 23, 24 Both prior trauma and multiple traumas have also been identified as risk factors for traumatic dissociation. 6, 25 Interpersonal violence survivors and survivors of multiple traumas display higher levels of PTSD and traumatic dissociation compared with survivors of natural disasters and bereaved individuals. 6 For example, victims of repeated sexual abuse report higher levels of dissociation and PTSD symptoms than those with a history of child sexual abuse alone. 11 Moreover, childhood sexual abuse 11,26 -28 and childhood physical abuse 27, 28 are significant predictors of adult sexual abuse and revictimization. As such, individuals with multiple traumas are significantly more likely to develop PTSD and dissociation may be a mechanism through which PTSD develops. 11, 26, 29 In addition to PTSD, depression is often diagnosed in individuals who have experienced a trauma. [30] [31] [32] Rape, interpersonal, and sexual violence have been identified as risk factors for comorbid PTSD and depression. 1, 21, 33 Women who have experienced intimate sexual violence are 4 to 5 times more likely to suffer from depression and anxiety. 33 Depression and PTSD are also significant predictors of suicidal ideation in sexual assault survivors and women with a history of sexual assault are more likely to attempt suicide during their lifetime. 34 As the majority of trauma survivors do not go on to develop PTSD, posttrauma protective factors and, in particular, resilience are thought to be salient. 35 Protective factors against the development of PTSD in rape and sexual assault survivors include positive social support, 22,36 -38 strong religious beliefs, 39 positive coping styles, 38, 40, 41 self-efficacy, 41, 42 parental affection, 18 high internal locus of control, 41 and the finding of meaning in the experience. 37, 39 Various studies have found a link between unresolved attachment (in adults), disorganized/insecure attachment (in infants), and increased likelihood of traumatic dissociation and PTSD symptom severity. [43] [44] [45] [46] [47] [48] Insecure attachment is related to social withdrawal and a lack of confidence in exploring new relationships and eliciting support from others, which leads to lower levels of social support following trauma. 46, 49 Social support can, in turn, serve as a protective factor against the development of PTSD, but a lack of social support can also serve as a risk factor for the development of PTSD. 49 The primary objective of this study was to determine the predictive potential of traumatic dissociation in the development of PTSD at 2 months post-rape while controlling for dissociation prior to the rape. We also assessed the predictive potential of resilience and past childhood traumas in PTSD development. The secondary objectives were to determine the predictive potential of dissociation, resilience, and childhood trauma in the development of depression at 2 months post-rape and the predictive potential of resilience and childhood trauma in dissociation at 2 months post-rape.
METHODS

Participants
To be eligible, participants had to be at least 14 years old. Participants were excluded from the study if they had a primary diagnosis of substance abuse or dependence or if they met criteria for PTSD, depression, or other psychiatric or general medical conditions at the screening visit that warranted referral and/or treatment. Participants were recruited from January 2008 to June 2012 at the M5 Rape Clinic at Karl Bremer Hospital in Parow, Cape Town, South Africa, and at the Thuthuzela Rape Clinic at GF Jooste Hospital in Manenberg, Cape Town. These centers serve as a 1-stop facility and offer medical and forensic examinations; on-site counseling (provided by social workers or nurses) and referrals for long-term counseling; follow-up medication visits (this includes human immunodeficiency virus [HIV] prophylaxis and treatment of sexually transmitted infections); transportation to home or a place of safety; and court preparation and trial follow-up.
Study Design
The study followed a prospective, longitudinal design. Assessments were completed at 3 time periods, namely, within 2 weeks (visit 1), 1 month (visit 2), and 2 months (visit 3) after the rape. Participants were encouraged to attend all 3 assessments, at a time and date convenient to them and the researcher, to avoid dropout. The study was approved by the Committee for Health Research at Stellenbosch University in Cape Town, South Africa (N08/02/040).
Procedures
Participants were either directly approached to participate, referred by staff at the rape clinics, or were contacted via telephone. Informed consent was obtained in the preferred language (English or Afrikaans) from all adult participants and from a parent in the case of adolescent participants (<18 years). Participants completed a series of self-report questionnaires and measures at each visit-Visit 1: demographic questionnaire, the Dissociative Experiences Scale -Taxon (DES-T) for current dissociation and dissociation during the trauma, the Early Trauma Inventory Self Report -Short Form (ETISR-SF), the ConnorDavidson Resilience Scale (CD-RISC), and the Center for Epidemiologic Studies Depression Scale (CESD); Visit 2: DES-T for current dissociation and dissociation prior to the trauma as well as the CD-RISC and the PTSD Checklist Civilian version (PCL-C); and Visit 3: DES-T for current dissociation, the CD-RISC, CESD, and the PCL-C. The Mini International Neuropsychiatric Interview (MINI) for adults and the MINI KID for adolescents were administered by a researcher, trained in its use, at all 3 visits. Participants were reimbursed for their travel expenses at each visit.
MEASURES Demographic Questionnaire
This captured demographic information on age, sex, ethnicity, language, and education. The questionnaire also included questions related to trauma (eg, previous sexual assault history, the relation of the participant to the perpetrator, and the number of perpetrators).
Dissociative Experiences Scale-Taxon
Dissociative symptoms were assessed using the DES-T. 50 The DES-T, derived from the 28-item Dissociative Experiences Scale, 51 is an 8-item subscale designed to discriminate pathological from nonpathological forms of dissociation. The scale focuses on pathological changes in consciousness, such as dissociative amnesia, depersonalization, and derealization. The DES-T, unlike the DES, does not tap into normative dissociative experiences (eg, absorption and imaginative involvement). The 8 items are scored on 100 mm visual analog scales. Higher scores indicate a stronger tendency to dissociate. The scale has a range of 0 to 80. The DES-T is regarded as a valid and reliable (Cronbach a of 0.85 found in the previous study) measure to evaluate dissociation.
52,53
Early Trauma Inventory Self Report-Short Form
The ETISR-SF was used to screen for previous traumas, occurring before the age of 18 years. 54 The ETISR-SF is a 28-item self-report questionnaire used to measure physical, emotional, and sexual abuse, as well as general traumas. Responses to the items are in a ''yes''/''no'' format. The ETISR-SF has been found to have good reliability (Cronbach a of 0.78-0.90) and validity. 55 
Connor-Davidson Resilience Scale
The CD-RISC was used to assess resilience. 56 The CD-RISC is a 25-item self-report scale. Responses to the items are measured on a 5-point Likert scale ranging from ''rarely'' to ''all the time,'' with participants responding to the 25 items with reference to the past month. The scale has a range of 0 to 100, with higher scores reflecting greater resilience. The CD-RISC has shown good reliability (Cronbach a range: 0.89-0.92) and validity in the previous studies.
56,57
Center for Epidemiologic Studies Depression Scale
The CESD was used to screen for depression. 58 The CESD is a 20-item self-report scale. Responses are measured on a 4-point Likert scale ranging from ''rarely or none of the time'' to ''most or all of the time.'' Higher sores indicate greater symptom severity. A score of !16 is considered indicative of depression. The CESD has shown good reliability (Cronbach a range: 0.85-0.90) and has been validated for clinic and community settings [58] [59] [60] [61] [62] and in many cross-cultural samples [63] [64] [65] and across ethnic groups.
66,67
PTSD Checklist Civilian Version
The PCL-C was used to measure PTSD symptom severity. 68 The PCL-C is a 17-item self-report scale. Responses are measured on a 5-point Likert scale ranging from ''not at all'' to ''extremely.'' Higher scores on the PCL-C indicate greater symptom severity and prevalence. A score of !50 is considered indicative of PTSD. 69 The PCL-C has shown good reliability (Cronbach a range: 0.75-0.94) in clinical and community settings.
70,71
Mini International Neuropsychiatric Interview
The MINI for adults and the MINI KID for adolescents 72 were used to assess the prevalence of mental disorders. The MINI and MINI KID are structured psychiatric interviews. Both the MINI and the MINI KID elicit symptoms of 24 major Axis I diagnostic categories, 1 Axis II disorder (ie., antisocial personality disorder), and suicidality. The items used in the MINI and MINI KID are consistent with the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition and International Classification of Diseases, 10th Edition.
Data Analysis
Data were analyzed using SPSS version 20 (SPSS Inc., Chicago, IL). Descriptive statistics were computed to determine sample demographics and the frequency of psychiatric disorders. t tests were used to assess the differences between dropouts and participants with complete data as well as the difference between adults and adolescents, for the variables dissociation, childhood trauma, PTSD, depression, and resilience. x 2 tests were used to assess the differences for the demographic variables, HIV status, previous sexual assaults, number of perpetrators, and if the perpetrator was known to the participant or not.
Bivariate relationships were tested using Pearson correlations. Spearman tests were used where data was not normally distributed. Variables with significant correlations were entered into simple and multiple regression models. At least 10 cases per predictor variable were available for regression analyses. Three multiple regression models were computed. Dissociation at 2 months post-rape was used as the outcome variable in model 1 and dissociation at 2 weeks, prior dissociation, resilience at 2 weeks, and resilience at 1 month were entered as predictors. PTSD at 2 months post-rape was the outcome variable in model 2 and dissociation at 2 weeks, prior dissociation, dissociation at 1 month, and resilience at 2 weeks were predictor variables. Depression at 2 months was the outcome variable in model 3 with dissociation at 2 weeks, resilience at 2 weeks, and age entered as predictors. Two-month data were modeled as outcome variables to ensure that symptoms of depression, dissociation, and posttraumatic stress were not accounted for by acute stress disorder.
RESULTS
Sample Demographics
The sample included 97 female rape victims at visit 1, with a mean age of 25.2 (standard deviation ¼ 7.39) years (range: 14-44). At visit 2 (1 month post-rape), 75 participants had complete datasets and 67 participants had complete datasets at visit 3 (2 months post-rape). Reasons for dropout included relocation and avoidance of trauma-related questioning. Participants were predominantly single (75.3%), >18 years (87.6%), of mixed ethnicity (colored) (74.2%), Afrikaans speaking (58.8%), and had some secondary schooling (71.3%). Most participants were HIV negative (91.8%), had not experienced a previous rape (66%), knew their perpetrator (58.8%), and had been raped by a single perpetrator (84.5%). Demographic characteristics are shown in Table 1 . 
Reliability of Measurement Instruments
All of the instruments showed excellent internal consistency (Cronbach a): DES-T for prior dissociation (a ¼ 0.99); DES-T for dissociation at 2 weeks post-rape (a ¼ 0.89); DES-T for dissociation at 2 months post-rape (a ¼ 0.84); CD-RISC for resilience at 2 weeks post-rape (a ¼ 0.91); ETISR-SF for childhood traumas (a ¼ 0.87); CESD for depression at 2 months post-rape (a ¼ 0.74); and PCL-C for PTSD at 2 months postrape (a ¼ 0.92).
Differences Between Groups
There were no significant differences between dropouts and participants who completed all assessments on demographic variables, dissociation, childhood trauma, PTSD, depression, resilience, HIV status, previous sexual assaults, and the number and status (known or not) of the perpetrator.
Adolescents and adults were also compared on demographic and clinical variables. Adolescents and adults did not differ significantly on the aforementioned variables, with the exception of ethnicity x 2 (3.97) ¼ 10.94, p ¼ 0.012. There was 1 black adolescent and 21 black adults, 1 white adolescent and 1 white adult, and 10 colored (mixed race) adolescents and 63 colored (mixed race) adults.
Prevalence of Psychiatric Disorders
The prevalence of clinical depression, as determined on the MINI and MINI KID, was 36.1% at 2 weeks post-rape (n ¼ 35), 22.7% (n ¼ 17) at 1 month, and 10.4% (n ¼ 7) at 2 months.
Self-reported depression, using a cutoff of 16 on the CESD, was 92.8% (n ¼ 90) at 2 weeks post-rape and 48.6% (n ¼ 34) at 2 months. The prevalence of clinical PTSD, as determined on the MINI and MINI KID, was 18.7% (n ¼ 14) at 1 month post-rape and 10.1% (n ¼ 7) at 2 months. The prevalence of self-reported PTSD, using a cutoff of 50 on the PCL-C, was 21.3% (n ¼ 16) at 1 month and 11.4% (n ¼ 5) at 2 months. Table 2 presents the simple regression models and Table 3 presents the multiple regression models with predictor variables, their standardized coefficients, and the significance levels for outcome variables: dissociation at 2 months (model 1), PTSD at 2 months (model 2), and depression at 2 months (model 3). Variables that had a significant relationship with the outcome variable in bivariate analyses were entered into each model as predictor variables. Table 4 contains the summary statistics for the 3 multiple regression models.
Predictors of Dissociation, PTSD, and Depression
Dissociation
Dissociation prior to the rape, dissociation at 2 weeks, resilience at 2 weeks and resilience at 1 month were significant independent predictors of dissociation at 2 month post-rape in simple regression models. Childhood trauma was not significantly correlated with dissociation at 2 months and was therefore excluded from further analysis. Dissociation prior to the rape and dissociation and resilience at 2 weeks and 1 month postrape were consequently entered into a multiple regression model. 
PTSD
Dissociation prior to the rape, dissociation at 2 weeks and 1 month, and resilience at 2 weeks post-rape were significantly correlated with PTSD at 2 months post-rape and were significant individual predictors of dissociation at 2 months post-rape in simple regression models. Childhood trauma was not significantly correlated with PTSD at 2 months post-rape. Dissociation prior to the rape, dissociation at 2 weeks and 1 month, and resilience at 2 weeks post-rape were entered into a multiple regression model. Model 
DISCUSSION
The present study examined the relationship between traumatic dissociation, resilience, depression, prior dissociation, childhood traumas, and PTSD in rape survivors. We found a 10.5% prevalence of major depression and 10.1% prevalence of PTSD at 2 months. These prevalence rates are considerably higher than the 12-month prevalence rates for depression (4.9%) and PTSD (0.6%) in the general South African population. 73 However, the rates were also considerably lower than those found in the previous rape studies wherein a lifetime prevalence of 42% to 56% for depression and 24% to 65% for PTSD has been found. 74, 75 The reported studies did not focus on the 12-month prevalence of PTSD and depression. Elklit and Christiansen 76 found a PTSD prevalence rate of 35% in rape victims 3 months post-rape. Depression was not measured in their study. Severely traumatized participants recruited in this study received counseling at the recruitment site. They were also referred for further counseling by the researcher if indicated. The low rates of PTSD and depression may be explained, in part, by early intervention offered to participants before, during, and post-data collection.
The primary aim of the study was to determine the predictive value of traumatic dissociation, resilience, childhood trauma, and demographic variables in the development of PTSD. The predictive value of traumatic dissociation, resilience, childhood trauma, and demographic variables in the development of depression and the development and maintenance of dissociation was also tested.
First, in the multiple regression models, we found that dissociation at 2 weeks post-rape was a significant predictor of dissociation, PTSD, and depression at 2 months post-rape. The literature on the relationship between traumatic dissociation and PTSD is mixed. Although some studies report a definite relationship between dissociation and PTSD, 12, 13, [15] [16] [17] others report no association with PTSD when other variables are added to the analyses. [77] [78] [79] We included resilience at 2 weeks and 1 month as predictors in the multiple regression models (with outcome dissociation at 2 months and PTSD at 2 months) and dissociation remained the only significant predictor. We can conclude from our results that female rape survivors who dissociate soon after a rape are at risk of prolonged dissociation and of developing PTSD and depression.
Comorbid PTSD and depression commonly exist in individuals who have experienced trauma.
1,2,33,34 A prior diagnosis of major depression is associated with increased risk for trauma exposure and consequent PTSD, 30 whereas individuals who develop PTSD are significantly more likely to develop major depression compared with individuals who are trauma exposed but do not develop PTSD. [30] [31] [32] This suggests that major depression may be consequent to, comorbid with, or an additional symptom cluster of PTSD. 30, 31 Comorbid depression and PTSD may also occur as a result of a generalized susceptibility suggesting common pathogenic mechanisms. 30 One of the underlying mechanisms may be the clustering of resilience factors (eg, personal competence, trust in one's own instincts, strengthening effects of stress, social support, control, and spirituality). 56 Second, we included prior dissociation as a control variable to control for the confounding effect of prior tendencies to dissociate or prior dissociation unrelated to the rape. Prior dissociation was not a significant predictor of PTSD and there was no significant relationship between prior dissociation and dissociation and depression at 2 month post-rape. Our results suggest that dissociation that is secondary to rape is independently predictive of PTSD and depression among female rape survivors.
Third, we found that dissociation mediated the relationship between resilience and PTSD. Resilience at 2 weeks was also a significant individual predictor of PTSD at 2 months post-rape, suggesting that lower levels of resilience are associated with higher levels of PTSD. These findings are consistent with previous findings. 18, 22, [36] [37] [38] [39] [40] 42, 80 However, when dissociation at 2 weeks and resilience at 2 weeks were simultaneously entered as predictors in a multiple regression model (model 2: outcome PTSD at 2 months), resilience failed to be a significant predictor of PTSD. This suggests that the variance in resilience at 2 weeks that was associated with PTSD at 2 months (in simple regression) was contained within dissociation at 2 weeks. It also suggests that resilience influences the likelihood of dissociation, but once dissociation is present, resilience no longer has an impact on the risk of developing PTSD. Dissociation has been described as a defense mechanism that allows individuals to separate themselves from physical or psychological pain. 81 Dissociation following trauma may be used as a coping (defense) mechanism when confronted with future traumatic events. 82 This suggests that past dissociation (eg, following exposure to childhood trauma) can increase the likelihood of a dissociative response with future trauma and that dissociation may become a form of resilience for immediate coping. 83, 84 Investigation of other sources of resilience (eg, social support and attachment styles) may have strengthened our findings related to resilience, given the unique social circumstances in South Africa and the potentially varied responses to adversity. Poverty, gender inequality, single parenthood, and child-headed households (due to HIV deaths) are common. 85 The lack of emotional support in the context of the pressures of poverty on parental responsibilities (eg, long working hours and a long commute to work) may negatively influence attachment and social support as coping resources. 85, 86 Other related factors, such as high rates of unemployment, substance abuse, and regular exposure to community violence, also place South Africans at risk for mental illness. 85, [87] [88] [89] Fourth, we did not find a significant relationship between childhood trauma and dissociation, PTSD, and depression. This finding is in contrast with the previous findings. 21, 22 It is possible that the endemic problem of child abuse in South Africa, in the context of daily exposure to violent crime and social and economic disadvantage, contribute to building resilience rather than fostering maladaptive coping mechanisms, for example, dissociation. [90] [91] [92] Resilience may be strengthened by sharing of common traumatic experiences. 80 It has been suggested that childhood trauma survivors develop more effective coping strategies if they successfully resolve and integrate the trauma, leading to greater resilience and a lower risk of developing PTSD. 93 Finally, age was the only demographic variable with a significant relationship to outcome in the multiple regression models. Age was a significant positive predictor of depression. This suggests that older age is associated with a higher risk for depression among this sample.
A few limitations deserve mention. First, dropout between the first and second visits reduced the number of observations and statistical power for the regression analyses. Future studies should focus on larger samples. Second, participants comprised both adolescents and adults and covered a broad age range. Although there were significant ethnic difference between adolescents and adults, the groups did not differ significantly on other variables. Third, previously found robust predictors of PTSD, for example, perceived life threat and social support, were not measured in this study. Future studies should include these predictors. Last, dissociation prior to the rape was assessed retrospectively and recall bias cannot be excluded.
Several aspects of the sample distinguish this study from previous research. First, no other studies have investigated the effects of traumatic dissociation on the development of PTSD and depression among rape survivors in South Africa. Second, rape and other sexual assaults are common traumas and the sample demographics are representative of the general population. Third, the homogeneity of the sample is an added strength as there have been few studies on risk factors for PTSD that has focused exclusively on rape trauma. Finally, both self-report and clinical interviews were used to determine PTSD and major depression status.
In conclusion, we found that traumatic dissociation at 2 weeks post-rape was a significant predictor of early PTSD and depression, but not resilience, early childhood trauma, or prior dissociation. Dissociation at a specific time point, related to a specific trauma was therefore predictive of PTSD and depression among female rape survivors and not childhood traumas or a prior tendency to dissociate. Dissociation was a mediator in the relationship between resilience and PTSD. These findings highlight the importance of screening for traumatic dissociation and early intervention among female rape survivors. Adolescents and adults who have been raped arguably manifest with different types of traumatic response and have long-term emotional difficulties, and this requires closer study. Investigation of the relationship between dissociation and other common trauma types in adolescent and adult samples will also be important.
